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(57) Abstract 

In a gantry crane (10) having a movable grapplcr (45) adapted for lifung standard containers (40). a system Is provided to aid in 
positioning the grapplcr reiative to the container. The grappler is equipped with at least two comer video devices (100) k>catcd near the 
comers of the grapplcr for viewing the comer locking holes (60) of a container below. An additional distal video device (105) can abco 
be mounted to a side of the grapplcr opposite the cab to view the relative orientation of a side of the container relative to the side of the 
grapplcr. A plurahty of aUgnmcni sensors (140) can also be mounted to respective sides of the grappler to detect the relative position of 
the corresponding sides of the container vertically below. A pair of height (120) sensors can also be mounted to the grappler to measure 
the height of the grapplcr above the upper surface of the conlair^er. 
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GRAPFI£R GUIDANCE SYSTEM FOR A GA17TRY CHAKE 

Background of the Invention 
The present invention generally relates to a system 
for positioning a grappler relative to a container to be 
lifted and more particular relates to a system for aiding 
in the guidance of the grappler so that twistlock 
mechanisms of the grappler may be precisely aligned with 
locking holes of a container. 

Gantry cranes are conventionally used in railyards, 
shipping yards, and other places for loading and unloading 
large containers to and from railcars, trailers, pallets, 
etc. Such a crane typically has a sturdy steel frame with 
four vertical columns, upper horizontal beams fixed 
between the columns, and a lifting mechanism movably 
mounted to the beams. The lifting mechanism has 
twistlocks or spreader clamps to lockably engage the 
container in a standard manner. 

The grappler is movably suspended from the frame so 
that the grappler can be positioned and lowered to engage 
a container. More specifically, the lifting mechanism 
generally includes a trolley traversibly mounted on the 
horizontal beams for side-to-side movement. Also, the - 
grappler is suspended from the trolley by cables or wire 
ropes or other means. On some cranes, the suspended 
grappler may be moved forwardly or rearwardly along the 
trolley as well. Additionally, the hoisting means are 
operably movable to selectively lift and lower the 
grappler. 

The grappler must be properly positioned and lowered 
to engage a container to be lifted. Specifically, the 
grappler must be carefully landed on top of the container 
while aligning the four grappler twistlocks with the four 
respective corner-located locking holes in the container. 
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Properly landing the grappler on a container with 
precise alignment in this manner has conventionally been 
difficult. A gantry crane conventionally has a cab which 
is mounted to the frame and which contains controls for 
driving the crane and positioning the grappler. 
Conventionally, the operator controls the grappler by 
eyesight from a vantagepoint through the cab window. 
Accordingly, the operator has been typically required to 
maneuver and lower the grappler to land on top of a 
container with precise positioning. 

Such manual "eyeball" positioning can be difficult, 
especially when the grappler is moved to a distal position 
relative to the cab. The operator's ability to align the 
conventional grappler in such a manner requires keen depth 
perception, concentration and alertness. Extra personnel 
are sometimes required to stand near the container and 
provide hand signals to assist the operator. 
Additionally, changes in lighting and weather conditions 
may impede an operator's ability to accurately position 
the grappler. 

Various positioning aids have been attempted in the 
art. For example, U.S. Patent No. 5,067,013 discloses a 
crane having two video cameras mounted at opposite corners 
of a grappler. The cameras are directed downwardly toward 
a container to be engaged. The video signals from the 
cameras are displayed on monitors in the cab to assist the 
crane operator in positioning the grappler. 

Summary of the Invention 
The present invention provides an improved grappler 
positioning system for a gantry crane. In particular, 
according to the invention, a grappler is provided with a 
combination of various video devices and position sensors 
that provide information to aid in guiding the grappler. 
In an embodiment, the information is displayed on 
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instruments and/or monitors in the cab so that an operator 
can appropriately manually guide the grappler. m another 
embodiment, the information may be analyzed by a computer 
which thereby automatically controls the grappler to an 
> accurately positioned landing on a container. 

According to the invention, at least two video 
devices are mounted to the grappler near respective 
twistlocks. These video devices are aimed downwardly to 
vxew the container below and to assist in guiding the 
grappler so that the twistlocks are properly received and 
engaged in correspondingly-positioned corner locking holes 
xn a standard container. m combination with the video 
devices, the system also includes various distance- 
measuring sensors. Specifically, the system of the 
invention includes a pair of ultrasonic distance-measuring 
sensors which are mounted near longitudinally opposite 
ends of the grappler, each of the distance-measuring 
sensors measuring the distance between a point of the 
grappler and the upper surface of the container, a 
tilting of the grappler is indicated by a difference 
between the measured distances. 

Additionally, an embodiment of the system further 
includes a distal video device mounted to a side of the 
grappler opposite the cab to provide a view of the 
grappler and container. in an embodiment, this distal 
video device has a wide angle or ''fisheye" lens so that 
the operator has a broad view of the grappler and 
container from a perspective opposite his own. 

Furthermore, an embodiment of the system includes 
four ultrasonic edge sensors mounted to respective sides 
Of the grappler to detect the relative positions of 
respective quadrilateral edges of a container below. When 
each of the ultrasonic edge sensors detects that it is 
positioned vertically over the edge of the container, an 
associated light in the cab is actuated. when all four 
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lights are actuated, the grappier is positioned so that it 
can be vertically lowered by the hoisting means to land on 
the container. 

An advantage of the invention is that it provides an 
improved grappier positioning system for a gantry crane. 

Another advantage of the invention is that it aids an 
operator in guiding a grappier to a container to be 
lifted. 

A further advantage of the invention is that it 
provides a combination of helpful information which is 
displayed to an operator, including video pictures and 
other information indicating grappier distance and 
position. 

Yet another advantage of the invention is that it 
provides guidance assistance by sensing the location of 
edges of a container relative to the grappier. 

A still further advantage of the invention is that it 
increases safety in a loading environment. For example, 
the invention eliminates a need for extra personnel to 
stand near the loading activity and provide guidance 
signals to the operator, such as signals by hand, voice, 
radio, light, etc. 

An additional advantage of the invention is that 
provides. a system which increases container-handling 
efficiency of a gantry crane. 

Additional features and advantages of the present 
invention are described in, and will be apparent from, the 
description of the invention herein, the claims, and the 
drawings , 

Brief Description of the Drawings 
FIG. 1 is a perspective view of a gantry crane 
constructed in accordance with teachings of the present 
invention. 
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PIG. 2 is a schematic perspective view of the 
grappler of the crane of FIG. 1. 

FIG. 3 is a schematic perspective view of the 
grappler of the crane of FIG. 1, 

FIG, 4 is a schematic view of a grappler positioning 
system according to teachings of the invention, 

FIG. 5 is a front view of a monitor having a line on 
the screen providing a reference for the grappler position 
relative to an edge of a container displayed on the 
monitor. 

Detailed Description of the Drawings 
Now turning to the Figures, wherein like numerals 
designate like components, FIG. 1 illustrates a mobile 
gantry crane 10 having a grappler positioning system 
according to the invention. Generally, the crane 10 has a 
frame 15 including four vertical columns 20, upper 
horizontal beams 25 fixed between the columns 20, and a 
pair of trolleys 30 movably mounted to the respective 
beams 25 for transverse movement. The crane 10 includes a 
plurality of wheels 35 on which the crane 10 is reliably 
drivable. 

For lockably engaging and lifting a container 40, the 
crane 10 has a lifting mechanism or grappler 45 which is 
movably suspended from the trolleys 30. The grappler 4 5 
generally includes a body 50 having a container-grasping 
mechanism, such as four male twistlocks 55 (FIGS, 2, 3) 
mounted in a rectangular pattern corresponding to 
positions of locking holes 60 {FIG. 2) located at the top 
corners of a standard shipping container 40. The 
twistlocks 55 enable the grappler 4 5 to lockably engage a 
container 40 for lifting, as described in greater detail 
below. Although the body 50 of the grappler 4 5 is 
illustrated in FIG, 1 as being rectangular, the body 50 
can of any suitable shape such that the twistlocks 55 are 
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at the desired relative positions. The grappler 4 5 is 
generally aligned along a longitudinal axis which extends 
from front to back of the crane 10. 

In other possible embodiments, the grappler 4 5 may 
have grappler arms (not shown) of a type which are 
generally known. When the grappler 45 is properly landed 
and/or aligned on a container, the grappler arms are 
pivoted to grab the container for lifting. Such arms may 
be provided in addition to, or in lieu of, the twistlocks 
55. 

In an embodiment illustrated in FIG. 1, the grappler 
4 5 is suspended from the trolleys 30 by wire ropes 65. On 
the wire ropes 65, the grappler 45 is selectively lifted 
and lowered. The wire ropes 65 are coilably paid out and 
retracted from rotatable hoisting drums mounted to the 
respective trolleys 30. These wire ropes 65 pass around 
rotatable sheaves 70 fixed to the grappler 45. When the 
wire ropes 65 are moved, the suspended grappler 45 is 
caused to move vertically lower or higher. In another 
embodiment (not illustrated), the grappler 45 is fixed to 
the trolleys 30, and the beams 25 are movably mounted to 
engage tracks extending along the coliamns 20. The 
grappler 45 is vertically movable by operably driving the 
beams 25 along the columns 20, 

The trolleys 30 are movable in a side-to-side manner, 
moving the suspended grappler 45 accordingly. The 
trolleys 30 include rollers to facilitate traversible 
travel of the trolleys 30 along the respective horizontal 
beams 2 5 of the frame 10. In an embodiment, the suspended 
grappler 4 5 may be movably mounted for forward or rearward 
movement alpng a longitudinal beam extending between the 
trolleys 30 as well.. 

Still referring to FIG. 1, the gantry crane 10 
includes a cab 75 mounted to the frame 15 to accommodate 
an operator- The cab 75 contains controls for driving the 
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crane 10 and positioning the grappler 45. The operator 
can view the grappler and container to be lifted through 
windows in the cab 75. 

The grappler 4 5 must be properly positioned and 
lowered to engage a container 40 to be lifted. 
Specifically, the grappler 45 must be carefully landed on 
an upper surface 41 of the container 40 in corresponding 
alignment. For example, in the embodiment of FIGS, 2 and 
3, the grappler must be lowered while the four twistlocks 
55 are respectively aligned with the locking holes 60 
located in the top of the container 40. When the grappler 
45 is lowered in proper alignment onto the top of the 
container 40, the twistlocks 55 are raatably received into 
the locking holes 60. The twistlocks 55 are then actuated 
to rotate within the holes 60, lockably securing the 
grappler 4 5 to the container 40 in a generally known 
manner for lifting and handling. 

According to the invention, a grappler positioning 
system is provided to assist in positioning a grappler as 
it is lowered to engage a container. The system includes 
video devices in combination with position sensors that 
provide information to assist in properly guiding the 
grappler relative to the container. 

In particular, referring to FIGS. 2 and 3, at least 
two corner video devices 100 are mounted to the grappler 
4 5 at respective corners of the grappler body 50. More 
specifically, in the embodiment shown in FIGS 2 and 3, the 
video devices 100 are respectively mounted near at least 
two of the twistlocks 55. These video devices 100 are 
aimed generally downwardly to view the container 40 below, 
and particularly to view respective corner areas of the 
container 40 having the locking holes 60 disposed therein. 
The video devices 100 deliver images which are displayed 
in the cab 75. 
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The image provided by each video device 100 enables 
the operator to adjust the side-to-side or front-to-back 
position of the grappler 45 relative to the container 40 
as the grappler 4 5 is lowered to properly align the 
respective twistlocks 55 with the corresponding locking 
holes 60. By providing at least twd of the corner video 
devices 100, the operator is able to align two corners of 
the grappler 45 relative to the container 40, thereby also 
aligning corners of the grappler not equipped with video 
devices 100. Bnbodi^ents are possible, however, wherein 
xnore than two corners of the grappler 4 5 are equipped with 
video devices 100. 

In an embodiment of the invention, as illustrated in 
riGS. 2-3, a pointer 102 is mounted to the grappler body 
50 near a respective one of the video devices 100 The 
pointer 102 is an elongated member which extends 
downwardly. At least a tip portion of the pointer 102 is 
viewable by one of said video devices 100 to provide a 
point Of reference of the location of an edge of the 
grappler 45. As the grappler 45 is maneuvered relative to 
a container 40, the position of the pointer 102 helps an 
operator gauge the position of the grappler 45. m the 
illustrated embodiment, the pointer 102 , is disposed along 
the side of the container when the grappler is lowered to 
land on top of the container. The pointer 102 may be 
pxvotably mounted and/or constructed of a resilient 
material so that the pointer 102 is not damaged if brought 
into contact against the container 40. 

In an embodiment of the invention, as Illustrated in 
FIG. 3, a distal video device 105 is mounted to a side of 
the grappler 45 opposite the cab 75 to provide a downward 
v.ew of the container 40. m an embodiment, this distal 
video device 105 has a wide angle or ^^fisheye" lens. The 
dxstal video device 105 provides a view which assists the 
operator to align the side of the grappler 45 with the 
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side of the container 40, 

Each of the video devices 100, 105 delivers a video 
signal via a cable 106 (FIG. 3) which is displayed in the 
cab 75 on one or more monitors UO, as illustrated in FIG. 
4, Signals from the video devices 100, 105 are delivered 
to a processor 111, which delivers a signal to the monitor 
110, which may be a CRT, LCD screen, or some other known 
type of display. In an embodiment, a single monitor 110 
is operable display the viiew from a selected one of the 
video devices 100, 105, and a switch 115 is provided to 
permit selection between the various video devices 100, 
105. In another embodiment, multiple video monitors 110 
are provided, displaying views from the respective video 
devices 100, 105. In a still further embodiment, a 
monitor 110 can have a split display to show images from 
of a plurality of the video devices 100, 105. 

In the embodiment which includes the distal video 
device 105, the monitor 110 may be adapted to indicate a 
visual reference of the position of the grappler relative 
to the container 40. More specifically, illustrated in 
FIG. 5 is the monitor 110 displaying the view from the 
distal video device 105 {FIG, 3) directed downwardly from 
the grappler 45. The monitor 110 has a screen 112 across 
which has a line 113 is provided. The line 113 is to 
represents an orientation of the side of the grappler 45. 
As illustrated in FIG, 5, an edge 240 of the container 40 
is displayed on the screen 112 as viewed from the distal 
video device 105. The line 113 is positioned on the 
screen 112 such that when the line 113 overlies or 
otherwise corresponds to the image of the edge 240 of the 
container 40, the grappler 45 is properly oriented with 
the edge 240 of the container 40. The line 113 can be 
generated electronically and displayed as an overlay on 
the screen 112, or the line 113 can be physically applied 
to the screen 112, such as by tape. With the monitor 110 
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of the embodiment shown in FIG. 5, an operator can detect 
the position the grappler 4 5 relative to the displayed 
edge 240 container 4 0 and accordingly adjust the position 
of the grappler to align the line 113 with the edge 240. 
The foregoing procedure can also be used to align the 
grappler 4 5 with a trailer for typical bottom picking 
applications with the grappler arms (not shown) . 

Also illustrated in FIGS. 2 and 3, for measuring a 
distance h between the grappler 45 and an upper surface 42 
of the container 40, an embodiment of the invention 
further includes at least two height sensors 120 are 
mounted to the grappler 45. The height sensors 120 are 
spaced from each other so that a tilting of the grappler 
45 can be detected by a difference in the heights measured 
by the respective height sensors 120. Particularly, in an 
•embodiment, a pair of height sensors 120 is mounted to an 
underside of the grappler 45 such that the sensors 120 are 
spaced from each other in a longitudinal direction. 

Preferably, the height sensors 120 operate by with 
ultrasonic waves. As illustrated in FIG. 2, each of the 
height sensors 120 emits ultrasonic waves 125 which are 
reflected from the upper surface 42 of the container 40. 
By detecting the time for the reflected waves to return to 
the sensor, a generally downward distance h is measured 
between a respective one of the height sensors 120 and the 
upper surface 41 of the container 40. A distance 
measurement corresponding to each of the sensors 120 is 
displayed on a readout 130 in the cab 75, as shown in FIG. 
4. 

In an embodiment, the processor 111 detects when the 
height sensors 120 are measuring substantially different 
respective heights, assuming a tilted orientation of the 
grappler 45 relative to the container 40. The processor 
111 then actuates a warning indicator 135 to alert the 
operator to the tilted condition or to display the degree 
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of tilt. 

In a further embodiment, the system includes a 
plurality of alignment sensors 140 mounted to respective 
sides of the grappler 45, as shown in FIGS. 2 and 3. Each 
of the alignment sensors is operable to detect the 
relative positions of a corresponding edge of the 
container 40 below. Preferably, the system includes four 
alignment sensors 140 mounted at the four respective sides 
of the grappler 45. The sensors 140 are connected to 
actuate respective indicators in the cab 75 for example, 
lights 145 as shown in FIG. 4, when the sides of the 
grappler 45 are properly aligned vertically above the 
corresponding sides of the container 40. when the lights 
14 5 indicate that the grappler 45 is aligned vertically 
above the container 4 0, as indicated by the dashed lines 
14 6 in FIG. 3, the operator can simply lower the grappler 
45 to a properly aligned landing atop the container 40. 

The video devices 100 and/or 105 are preferably video 
cameras which produce a real-time image. Alternatively, 
the video devices 100 and/or 105 may be some other sort of 
image generating device such as infrared cameras or 
appropriate image-mapping transducers. 

In an embodiment, the grappler positioning system of 
the invention may be automated so that the grappler 4 5 is 
automatically guided and lowered in proper alignment for 
engaging the container 40. In such an embodiment, the 
processor 111 is programmed determine the position of the 
grappler 45 relative to the container 4 0 from the signals 
delivered from the video devices 100, 105 and/or sensors 
120, 140. Furthermore, the processor 111 then 
controllably adjusts the position of trolleys 30 and the 
motion of the hoist means to carefully lower the grappler 
45 relative to a container 40 with proper alignment of the 
twistlocks 55. 
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Although the invention is described herein in 
connection with certain preferred embodiments, it is 
recognized that various changes and modifications to the 
invention will be apparent to those skilled in the art. 
Such changes and modifications may be made without 
departing from the spirit and scope of the invention. 
Accordingly, the appended claims are intended to cover all 
such changes and modifications. 
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WHAT IS CLAIMED IS: 

1. A gantry crane having frame and a vertically 
movable grappler supported by the frame, the grappler 

5 being operable to engage and lift a container, the 

grappler having a plurality of twistlocks positioned to 
engage locking holes in a container, the gantry crane also 
having a grappler positioning system including: 

at least two video devices mounted to the grappler at 
10 respective corners of the grappler near the twistlocks; 

at least one monitor operable to display a video 
image from at least one of the cameras; 

a plurality of alignment sensors, each alignment 
sensor being mounted near a respective side of the 
15 grappler between two of the twistlocks for sensing a 
relative position of a respective side of a container 
vertically below; and 

an indicator actuatable by a respective one of the 
alignment sensors to indicate when the respective side of 
20 the grappler is aligned vertically over the side of the 
container. 

2. A crane according to claim 1, wherein the 
alignment sensors are ultrasonic sensors. 

25 

3. A crane according to claim 1, further comprising 
a switch operable to selectively display a view from one 
of said video devices on said video monitor. 

30 4. A crane according to claim 1, wherein at least 

one of said video devices is a video camera. 



5. A crane according to claim 1, wherein at least 
one of said video devices is an infrared camera. 
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6. A crane according to claim 1, further comprising 
a plurality of height sensors mounted to the grappler 
sensing respective distances of the grappler from an upper 
surface of the container and a height display located in 
the cab displaying a height detected by the height 
sensors. 

7. A crane according to claim 6, wherein the height 
sensors are ultrasonic sensors. 

8. A crane according to claim 1, further comprising 
a distal video device mounted to a side of the grappler 
opposite the cab and directed generally downwardly to 
provide a view of the grappler and container. 

9. A crane according to claim 1, wherein the distal 
video device has a wide angle lens, 

10. A crane according to claim 1 wherein the distal 
video device is mounted to the grappler generally. at a 
midpoint in a longitudinal direction between the corners 
of the grappler. 

11. A crane according to claim 1, further comprising 
a pointer mounted to extend generally downwardly from the 
grappler so that a portion of the pointer is viewable by 
one of said video devices. 

12. A grappler guidance system for a gantry crane of 
a type having a frame supporting a vertically movable 
grappler which is operable to grasp and lift container, 
the grappler having a plurality of twistlocks positioned 
to engage locking . holes at upper corners of a standard 
container, the gantry crane further having a grappler 
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positioning system including: 

at least two. corner video devices mounted to the 
grappler at near respective twist locks; 

a distal video device mount-ed to a side of the 
5 grappler opposite the cab and directed generally. 

downwardly to provide a view of an edge of the container; 

at least one monitor operable to display a video 
image from at least one of the video devices; 

a plurality of alignment sensors, each alignment 
10 sensor being mounted near a respective side of the 

grappler between two of the twistlocks for sensing a 
position of a respective side of a container vertically 
below relative to the side of the grappler; and 

an indicator actuatable by a respective one of the 
15 alignment sensors to indicate when the respective side of 
the grappler is aligned vertically over the side of the 
container. 

a plurality of height sensors mounted to the 
grappler, each of the height sensors sensing a respective 
20 distance between the grappler and an upper surface of the 
container; 

a readout located in the cab displaying a height 
detected by the height sensors. 

25 13- A grappler guidance system according to claim 

12, wherein the alignment sensors are ultrasonic sensors. 

14. A grappler guidance system according to claim 
12, further comprising a switch operable to selectively 
30 display a view from one of said video devices on said 
video monitor. 



35 



15- A grappler guidance system according to claim 
12, wherein at least one of said video devices is a video 
camera . 
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16. . A grappler guidance system according to claim 
12, wherein at least one of said video devices is an 
infrared camera. 

17. A grappler guidance system according to claim 
12, wherein the height sensors are ultrasonic sensors. 

18. A grappler guidance system according to claim 
12, wherein the distal video device has a wide angle lens. 

19. A grappler guidance system according to claim 
12, wherein the distal video device is mounted to the 
grappler generally at a midpoint in a longitudinal 
direction between the corners of the grappler. 

20. A grappler guidance system according to claim 
12, wherein the height sensors are located generally near 
opposite longitudinal ends of the grappler. 

21. A grappler guidance system according to claim 
12, further comprising a pointer mounted to extend from 
the grappler so that a portion of the pointer is viewable 
by one of said video devices. 

22. A grappler guidance system for a gantry crane of 
a type having a frame supporting a vertically movable 
grappler which is operable to grasp and lift container, 
the grappler having a plurality of twistlocks positioned 
to engage locking holes at upper corners of a standard 
container, the gantry crane further having a grappler 
positioning system including: 

at least two video cameras mounted to the grappler at 
near respective twistlocks; 
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at least one monitor operable to display a video 
image from at least one of the video 'devices ; 

a plurality of height sensors mounted to the 
grappler, each height sensor being operable to sense a 
respective distance between the grappler and an .upper 
surface of the container, the height sensors being spaced 
from each other; and 

a readout located in the cab displaying respective 
heights detected by the height sensors. 

23. A grappler guidance system according to claim 
22, wherein the height sensors are spaced from each other 
in a longitudinal direction. 

24. A grappler guidance system according to- claim 
22, wherein the height sensors are located generally near 
opposite longitudinal ends of the grappler. 

25. A grappler guidance system according to claim 
22, wherein the display alerts the operator to a 
difference in the respective distances measured by the 
height sensors. 

26. A method for guiding a grappler to lift a 
container, the method comprising: 

providing a vertically movable grappler which is 
operable to grasp and lift containers- 
providing a distal video device mounted to the 
grappler and directed generally downwardly to view an edge 
of the container; 

providing at least one monitor operable to display a 
video image from at least one of the video devices, the 
monitor having a screen with a line extending across the 
screen representing an orientation of the grappler; and 
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adjusting the position of the grappler so that said 
line corresponds to an edge of the container as displayed 
on the screen. 
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